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2. Seismic investigation, Moina.
P.L.F. Collins

As a guide to the siting of future diamond drill holes in the Moina
area, a seismic refraction survey was undertaken to locate possible extens-
ions to two deep leads known to exist in the area.

A sub-basalt deep lead is exposed at the Shepherd and Murphy Mine and
was intersected further west during diamond drilling by the Mt Lyell Mining
& Railway Company; and a second deep lead system, approximately 50 m wide
and 100 m deep, was defined during geological and geophysical investigations
of the Wilmot dam site by the Hydro-Electric Commission (fig. 3).

During 1972-73, three diamond drill holes (DOM 1, 2 and 3) were put
down to intersect the metasomatic skarn at the base of the Gordon Limestone.
To ensure maximum intersection of the limestone and skarn in future drill
holes it would be necessary to avoid sinking the holes through the deep leads.
A seismic refraction survey was undertaken in the vicinity of the proposed
drill holes to locate possible extensions of these deep leads, particularly
a southern extension of the deep lead at the Wilmot dam site in which the
direction of flow of the Tertiary drainage was towards the south (fig. 3).

SEISMIC SURVEY

Five 180 m spreads with a geophone spacing of 15 m and end shot dist-
ances of 15 m were fired, with an additional west long shot on spread 5 at
approximately 150 m. The spreads, numbered from west to east, were laid in
a continuous line 900 m in length, parallel to the southern shores of Lake
Gairdner (fig. 3) and situated so that the east shot point of spread 1, and
geophone 2 of spread 3 were adjacent to the collar of diamond drill hole
DOM 1.

RESULTS AND INTERPRETATION
Two velocity layers were prominent in the five spreads:

(1) A continuous surface layer 3.5-13.5 m in thickness (generally
4-8 m thick) with seismic velocities of 385-715 m/s corres-
ponding to the surface cover of soil and alluvium containing
basalt boulders.

(2) A 'basement' layer with high but variable seismic velocities
(4500-7500 m/s) which is equivalent to the Gordon Limestone.
The depth to the limestone ranged from 3.5 to 25 m.

These two layers are well defined in all five spreads, but in spreads
1, 2 and 5 intermediate velocity layers also occurred. At the junction of
spreads 1 and 2, a 16 m thick intermediate layer with a seismic velocity of
1070-1110 m/s probably represents a narrow, shallow lead containing 'dry'
unconsclidated sand and clay. The seismic section at this point also correl-
ates well with the drill hole section of DOM 1 as follows:

Seismic section

Depth (m) Interpretation
0- 4 Soil and alluvium.
4-20 Unconsolidated sand and clay.
>20 Limestone.
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Drill hole section (part of geological log)

Depth (m) Interpretation
@= 9.1 Grey-billy and basalt boulders in brown sandy soil.
9.1-19.8 Light brown fine sand and clay with thin pebble
horizons.
19.8-20.9 Weathered limestone and brown sandy soil.
20.9 Limestone.

A small 'outcrop' of Tertiary grey-billy probably accounts for a 17.5 m thick
intermediate layer (v = 3000 m/s) occurring 7-8 m below the eastern end of
spread 2.

A narrow, steep-sided deep lead, at least 40 m deep and probably up
to 100 m wide, has been interpreted under spread 5. Beneath the 5-8 m thick
surface layer is a 14 m thick layer of seismic velocity 1200 m/s which corr-
esponds to 'dry' Tertiary sediments and overlies a 'wet' Tertiary sediment
layer (v = 1820 m/s) of undetermined thickness. The width of the lead is
determined by the absence of seismic velocities indicative of Tertiary sedi-
ments in spread 4, and by the limited detection of limestone velocities at
the eastern end of spread 5. It is concluded that the lead is probably an
extension of the sub-basalt deep lead in the Shepherd and Murphy mine area,
with a north-west flowing Tertiary drainage; and is not part of the deep
lead system around the Wilmot Dam.

RECOMMENDATIONS
The presence of the deep lead under spread 5 has no significant effect
on the siting of the proposed diamond drill holes, although hole P2, near
the Shepherd and Murphy mine, should be sited 50-60 m further north than

indicated in Figure 3, on the opposite of the road.

[1 October 1973]
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Figure 3.
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